The hydroponic culture solution contaminated by fungi is sterilised by a DC corona discharge, and the sterilisation characteristics are investigated in this work. A DC streamer corona discharge is generated at atmospheric pressure in air between needle clusters and a water bath containing the contaminated solution by fungi. Each of the needle clusters consists of 12 (2×6) needles arranged with 5 mm spacing, and the clusters are arranged with 20 mm spacing. The water bath has a capacity of 410 m , and an earth electrode is fitted at the bottom of the water bath.
The hydroponic culture solution contaminated by fungi is sterilised by a DC corona discharge, and the sterilisation characteristics are investigated in this work. A DC streamer corona discharge is generated at atmospheric pressure in air between needle clusters and a water bath containing the contaminated solution by fungi. Each of the needle clusters consists of 12 (2×6) needles arranged with 5 mm spacing, and the clusters are arranged with 20 mm spacing. The water bath has a capacity of 410 m , and an earth electrode is fitted at the bottom of the water bath.
Three different values of electric conductivity(EC), 0.0, 0.5 and 4.0 dS/m of the hydroponic culture solutions are prepared, and the fungus, Fusarium oxysporum f. sp. spinaciae or Fusarium sp. is added to the solutions to be contaminated. One liter of the contaminated solution is stored in a reservoir and is supplied to the water bath by tubing pump, and treated solution by the corona discharge is sent back to the reservoir. The flow rates of the solutions are 3, 6 and 12 /h, and the solutions are exposed to the atmospheric corona discharge for 60 minutes. 10 m of the solution being treated is sampled from the reservoir at 5, 10, 20, 30 and 60 minutes after the corona discharge being generated, and fungus density Nc (CFU/m ) is measured by smear dilution method. Also, the concentrations of ions in the treated solutions are measured after 60 minutes discharge. The fungus density and the concentrations of the ion in control solution are also measured by the same methods. Figure 1 shows the death rate of Fusarium oxysporum f. sp. spinaciae as a function of discharge exposure time at the solution flow rates of 3, 6 and 12 /h for EC=0.0, 0.5 and 4.0 dS/m. It is found that the fungus is killed by the exposure of the corona discharge, and that the death rates of the fungus chiefly depend on the concentration of the hydroponic culture solution. For the value of EC commonly used in hydroponic culture, 0.5 dS/m, the death rate after 60 minutes treatment is between 62 % and 89 %. Figure 2 shows the logarithmic plots of fungus densities at the solution flow rates of 3, 6 and 12 /h for EC=0.0, 0.5 and 4.0 dS/m as a function of energy expenditure of the corona discharge. It is found that the number densities of the fungus decrease exponentially with the energy expenditure of the corona discharge. It is also found that the damping coefficients of the densities depend on the concentration of the hydroponic culture solution. This suggests that the fungi are chiefly inactivated by electroporation.
Similar results are obtained in the treatment of Fusarium oxysporum sp. The hydroponic culture solution contaminated by fungi is sterilised by a DC corona discharge, and the sterilisation characteristics are investigated in this work. A DC streamer corona discharge is generated at atmospheric pressure in air between needle clusters and a water bath containing contaminated solution by fungus such as Fusarium oxysporum f. sp. spinaciae or Fusarium sp.. It is found that the fungi are killed by the exposure of the corona discharge, and that the death rates of the fungi chiefly depend on the concentration of the hydroponic culture solutions. It is also found that the number densities of the fungi decrease exponentially with the energy expenditure of the corona discharge, and that damping coefficients of the fungi densities depend on the concentration of the hydroponic culture solutions. This suggests that the fungi are chiefly inactivated by electroporation.
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